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During the 1990s, in particular in the second
half of the decade, the indebtedness of Portuguese
households increased significantly. The ratio of
households’ debt to GDP rose from nearly 15 per
cent in 1990 to 24 per cent in 1994, reaching 64 per
cent in 2000 (Chart 1). In the context of the euro
area, only the corresponding ratios in Germany
and the Netherlands were higher in 2000 (Table 1).
These developments largely reflected the decline
in both nominal and real interest rates that has en-
couraged credit demand. At the same time, reflect-
ing the increase in bank competition, the banking
system offered a wider range of financial prod-
ucts, particularly in the segment of household
credit. In addition, the growth of household debt
also reflected the subsidised housing credit pro-
grammes that significantly eased households’ ac-
cess to the credit market. As a matter of fact, in the
period 1997-99 subsidised loans accounted for
nearly 60 per cent of new loans in the housing
credit market.
This trend in households’ indebtedness could
not be maintained indefinitely since each eco-
nomic agent is subject to an intertemporal budget
constraint, implying that its borrowing capacity in
the present depends on its future income flows.
So, in the context of an adjustment process of some
of the imbalances of the Portuguese economy,
credit to households started to decelerate in
mid-1999. In 2000 and 2001 the increase in house-
holds’ indebtedness was slower than in the previ-
ous years. In 2002, some specific factors led to an
interruption of this deceleration. In that year the
households’ indebtedness peaked at 71 percent of
GDP (103 percent of annual disposable income).
The households’ indebtedness level is one of
the issues analysts look at when they evaluate the
stability of the financial system. The importance of
this issue arises from the fact that it is expected
that the sensitivity of the households’ financial po-
sition to changes in unemployment and interest
rates increases with the level of their indebtedness.
This is particularly relevant when interest rates are
indexed to a short-term rate in the money market,
as is the case in Portugal.
The consequences to financial stability of a high
level of households’ debt are also expected to de-
pend on some of the socioeconomic characteristics
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eof the indebted households, such as their educa-
tion level, income, labour market situation etc.
Richer households, those whose head has a stable
job or is more educated give, ceteris paribus, as m a l -
ler contribution to risk.
The availability of microdata on households’
debt, income, age, education level, etc. is vital
when analysing these issues. With microdata it is
possible to control for the individual heterogeneity
that is expected to affect the financial behaviour of
different households. If a model of debt is esti-
mated using aggregated data this heterogeneity is
not taken into account. Consequently, these esti-
mates can be misleading in terms of both the mag-
nitude and the significance of the parameters. In
the Portuguese case, the data collected by the sta-
tistical office (Instituto Nacional de Estatística, INE)
in 1994 and 2000 through a survey on wealth and
debt of households may be very useful in the
study of households’financial behaviour.
The objective of this study is to evaluate the ef-
fect of some characteristics of households on their
indebtedness level. Two models of both total and
mortgage debt were estimated using anonymous
microdata from the survey on households’ wealth
and debt. Data from 1994 and 2000 were pooled so
that it was possible to test the equality between the
effects of households’ characteristics on debt in the
two years. Given the nature of the dependent vari-
able, which is always zero or positive, the formula-
tion and estimation of a tobit model was thought
to be more adequate than ordinary least squares.
In section 2 data are presented and section 3
takes a look at a set of summary statistics based on
the 2000 sample. In section 4 the estimation results
are presented and the main conclusions are given
in section 5.
2. THE DATA
The data used in this study came from the Sur-
vey of Households’ Wealth and Indebtedness
(Inquérito ao Património e Endividamento das Famí-
lias, IPEF) mentioned in the introduction. This sur-
vey was carried out by the INE with the support of
Banco de Portugal in 1994 and 2000. A separate
module on debt and wealth was included in the
Employment Survey (Inquérito ao Emprego, IE), in
the fourth quarter of 1994, collecting data of a sam-
ple of 9,086 households. In 2000, the IPEF ques-
tionnaire was appended to the Household Income
and Expenditure Survey (Inquérito aos Orçamentos
Familiares, IOF). This year, the IPEF collected infor-
mation of a subsample of the IOF with 6,640
households. These databases provide information
on several households’ attributes such as age, edu-
cation, and labour market situation of the house-
hold’ head in addition to details on their income,
wealth and debt.
For the purpose of this study the two samples
have been restricted to the households whose
monthly income was equal or exceeded the mini-
mum wage and whose head was more than 20 and
less than 65 years old. As a result of this selection a
sample of 9,481 observations was obtained, from
which 5,712 and 3,769 were taken from the 1994
and 2000 samples, respectively (Table 2). In 2000,
84.1 percent of the households’ head are male, 44.2
percent are 51-64 years old, 59.8 percent are em-
ployees, 83.4 percent are married and 50.6 percent
have only completed 1st cycle of basic schooling.
Compared with the results of the 2001 census the
households from IPEF samples are relatively old,
particularly in 2000, in the sense that the families
whose head is older are likely to be over repre-
sented and those whose head is younger seem to
be under represented(1). Therefore, an analysis
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Austria ........... 40.0 46.7 42.9
Belgium........... 39.8 67.1 10.4
Germany.......... 73.4 61.8 13.7
Spain ............. 47.4 63.3 17.5
Finland ........... 33.4 70.3 8.8
France ............ 45.7 57.1 21.2
Italy .............. 22.9 - -
The Netherlands . . . 92.0 93.3 4.8
Portugal .......... 64.0 73.7 11.9
Source: Report on Financial Structures, ECB, 2002.
(1) See “Censos 2001 – Resultados ,Definitivos”, INE, 2002.based only on descriptive statistics may not reflect
accurately the Portuguese reality. However, this
problem should not invalidate the conclusions
based on the econometric analysis because the
consistency of the estimated parameters should
not be affected by the lack of representativity of
the sample.
3. SUMMARY STATISTICS IN 2000
Despite the caveats pointed out in the previous
section concerning the sample representativity, in
this section a few summary statistics are pre-
sented. These statistics were computed only for
the 2000 data mainly because the two samples are
not comparable. This is especially due to the fact
that they have been selected according to different
stratification criteria, in line with the objectives of
the underlying surveys (the IE in 1994 and the IOF
in 2000). The sample weights, which are based
only on region and family size, are available only
for the 2000 data. Furthermore, the IPEF question-
naire was changed in 2000. Finally, the compara-
bility is affected by the fact that the two surveys
have different reference periods.
According to the summary statistics for 2000
that are shown in Table 3, most of households’
non-financial wealth is invested in housing. Most
of their financial wealth is, in turn, held in the
form of deposits and investment fund units.
Table 4 and Table 5 present data on the fre-
quency of debt and the outstanding amount of
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Table 2
MAIN CHARACTERISTICS OF THE SAMPLES
IPEF 1994 IPEF 2000 Memo:
“Censos 2001”
Number of observations................................................ 57 1 2 37 6 9 26 4 99 8 9 (a)
As a percentage of the total:
Gender of the household’s head
Male ............................................................... 85.5 84.1 82.3
Female ............................................................. 14.5 15.9 17.7
Age of the household’s head
Up to 30 years old.................................................... 8 . 2 4 . 7 11.6
3 1t o4 0............................................................. 24.5 20.1 24.7
4 1t o5 0............................................................. 30.5 30.9 27.0
5 1t o6 5............................................................. 36.8 44.2 36.7
Education level of the household’s head
No education........................................................ 10.7 10.2 10.5(b)
Basic schooling (1st cycle)............................................. 46.3 50.6 44.2(b)
Basic schooling (2nd cycle) ............................................ 10.8 15.4 11.2(b)
Basic schooling (3rd cycle) ............................................ 11.0 10.7 8.5(b)
Secondary or upper level schooling..................................... 14.6 13.1 25.7(b)
Labour market situation of the household’s head
Employee ........................................................... 59.6 59.8 46.3(c)
Self employed ....................................................... 22.1 18.8 12.9(c)
Unemployed or other situations........................................ 12.6 7.6 7.4(c)
Student ............................................................. 0 . 3 0 . 1 0 . 5 (c)
Retired ............................................................. 2 . 9 10.5 31.8(c)
Housewife .......................................................... 2 . 5 3 . 2 1 . 1 (c)
Marital status of the household’s head
Married............................................................. 85.9 83.4 79.2
Single .............................................................. 4 . 7 4 . 7 9 . 2
Divorced............................................................ 3 . 8 6 . 9 6 . 3
Widow ............................................................. 5 . 6 4 . 9 5 . 2
Notes:
(a) Total number of households whose head is between 20 and 64 years old (the total number of households is 3 650 757).
(b) In the case of the breakdown by education level the percentages are referred to the total number of households.
(c) In the case of the breakdown by labour market situation level the percentages are referred to the total number of households.debt (both total and mortgage debt), broken down
by gender, age, education, job status, income, etc.
These figures provide a first clue to the relation be-
tween debt and some relevant households’ charac-
teristics, suggesting that the proportion of in-
debted households and the outstanding amount of
their debt holdings increase with their income,
wealth and with the level of education of the
households’ head.
Table 6 presents the average and the standard
deviation of the debt ratio (debt on GDP) and the
effort ratio (interest and principal payments on in-
come) both for total and mortgage debt. These fig-
ures suggest that the debt ratio is larger for richer
and younger households while the effort ratio is
larger for the youngest and the less rich.
4. ECONOMETRIC ANALYSIS
As it was mentioned in the introduction, the
main objective of this study is to analyse the effect
of some households’ characteristics on their in-
debtedness and test the hypothesis that those ef-
fects were similar in 1994 and 2000.
Therefore, a model in which the variable to ex-
plain is the outstanding amount of debt was for-
mulated. This variable presents a “corner solu-
tion”, in the sense that it is zero with a positive
probability and is continuous for strictly positive
values(2). In this case linear regression is not the
adequate methodology to estimate the model. The
reason is that for some combinations of the explan-
atory variables and the OLS parameter estimates,
the expected value of debt could be negative. In
this context, the usual methodology is the estima-

















where yi is the variable to explain, xi is the vector
of the explanatory variables,  is the vector of the
parameters and 	i the error term. yi
* is a “latent”
variable so that  Ey x ii
* '  . The “latent” variable
can take negative values, and in that case yi is
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Table 3








Total............................................... 122.239 100.0 280.919 5 095.221
House.............................................. 67.803 55.5 99.785 1 496.394
Other buildings ..................................... 5.370 4.4 98.906 4 987.979
Real estate .......................................... 9.242 7.6 101.730 3 990.383
Vehicles ............................................ 8.449 6.9 17.430 399.038
Other valuable goods ................................ 24.893 20.4 201.429 3 990.383
Professional goods................................... 6.482 5.3 44.358 997.596
Financial assets
Total............................................... 16.083 100.0 120.530 3 246.676
Currency and demand deposits ....................... 1.412 8.8 3.131 24.940
Time and savings deposits............................ 6.450 40.1 28.298 548.678
Investment fund units................................ 5.781 35.9 106.640 3 242.186
Bonds.............................................. 0.249 1.6 8.324 498.798
Shares and other participations 2.190 13.6 33.710 997.596
Liabilities
Total debt .......................................... 6.378 100.0 20.601 488.822
Housing debt ....................................... 5.100 80.0 15.552 259.375
Durables debt....................................... 1.149 18.0 11.512 381.660
Consumption credit.................................. 0.128 2.0 0.951 32.961
Net monthly income................................... 1.294 – 0.924 10.725
Note:
(a) The sample has 3679 households from IPEF – 2000 with monthly net income higher than minimum wage (around 320 euros) and whose
head is 20-64 years old.
(2) See Wooldridge, “Econometric Analysis of Cross Section and
Panel Data”, The MIT Press, 2001.equal to zero. The model is estimated by maximiz-
ing the likelihood function.
Applying the model to the analysis of debt, yi is
household i observed outstanding amount of debt,
at constant prices (with yi 
0), and yi
* is the “la-
tent”, non-observed, debt. The explanatory vari-
ables stand for the households’ attributes that
were considered relevant to the debt decision. In
order to get an easier interpretation of the results,
the attributes were measured vis-à-vis those of a
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Table 4
FREQUENCY OF INDEBTED HOUSEHOLDS AND TOTAL DEBT, ACCORDING TO SELECTED






Minimum Maximum Number of
observations
Gender of the household’s head
Male........................................ 36.9 21.429 34.397 0.005 488.822 973
Female...................................... 32.3 18.637 23.798 0.025 99.760 171
Age of the household’s head
Up to 30 years old ............................ 41.3 49.900 63.126 0.005 381.660 62
3 1t o4 0 ..................................... 49.0 24.751 35.269 0.005 488.822 316
4 1t o5 0 ..................................... 42.5 20.933 26.171 0.005 219.471 405
5 1t o6 5 ..................................... 25.4 12.864 26.653 0.005 275.835 361
Education level of the household’s head
No education ................................ 17.4 12.869 21.689 0.040 122.784 52
Basic schooling (1st cycle) ..................... 27.6 14.137 20.617 0.005 219.471 431
Basic schooling (2nd cycle) .................... 46.3 24.783 34.180 0.005 381.660 212
Basic schooling (3rd cycle)..................... 53.6 20.516 22.014 0.005 99.610 197
Secondary or upper level schooling ............. 57.7 31.663 50.643 0.050 488.822 252
Labour market situation of the household’s head
Employee ................................... 40.9 22.018 31.648 0.005 381.660 787
Self employed................................ 33.1 24.503 44.844 0.050 488.822 187
Unemployed or other situations ................ 26.1 18.964 27.883 0.060 122.784 61
Student ..................................... 25.0 37.659 - 37.659 37.659 1
Retired...................................... 26.4 7.944 13.074 0.025 82.362 85
Housewife................................... 22.7 11.157 14.762 0.289 52.723 23
Income quartiles
First quartile................................. 18.8 9.338 13.312 0.040 60.355 121
Second quartile .............................. 28.5 16.396 31.114 0.005 381.660 237
Third quartile................................ 41.4 21.542 25.484 0.005 219.471 333
Fourth quartile............................... 53.4 26.154 40.694 0.005 488.822 453
Financial wealth quartiles
First quartile................................. 32.2 19.486 30.975 0.005 381.660 245
Second quartile .............................. 38.6 19.386 22.376 0.025 124.700 287
Third quartile................................ 41.0 20.759 30.813 0.005 275.835 331
Fourth quartile............................... 33.2 24.299 44.419 0.050 488.822 281
Non-financial wealth quartiles
First quartile................................. 19.5 11.479 40.643 0.025 381.660 167
Second quartile .............................. 32.2 16.108 22.366 0.005 219.471 236
Third quartile................................ 44.9 23.002 23.759 0.005 122.784 347
Fourth quartile............................... 48.3 26.236 39.956 0.005 488.822 394
Number of persons in the household
1 person..................................... 28.2 32.072 74.491 0.040 488.822 62
2 persons.................................... 28.0 20.494 39.528 0.100 381.660 198
3 persons.................................... 37.0 22.778 29.430 0.005 269.351 320
4 persons.................................... 42.5 20.115 24.287 0.005 131.413 378
5 or more persons ............................ 37.2 16.658 22.063 0.005 122.784 186
Marital status of the household’s head
Married ..................................... 37.7 20.883 29.471 0.005 381.660 988
Single....................................... 25.1 31.498 53.844 0.040 319.330 41
Divorced .................................... 24.6 12.690 17.622 0.060 75.119 51
Widow...................................... 37.8 22.904 63.049 0.025 488.822 64
Note:
(a) The average, standard deviation, minimum, maximum and number of observations relate only the households with positive debt.reference household. The selected explanatory
variables were then the following:
 Income – net monthly income minus the av-
erage sample income (1,230 euros), mea-
sured at constant prices.
 Family size – number of persons in the fam-
ily minus two.
 Age – age of the households’head minus 40.
 Income*Age – interaction variable, resulting
from the product of income and age (it was
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Table 5
FREQUENCY OF INDEBTED HOUSEHOLDS AND TOTAL DEBT, ACCORDING TO SELECTED






Minimum Maximum Number of
observations
Gender of the household’s head
Male ........................................ 25.1 26.350 26.412 0.005 259.375 6260
Female ...................................... 18.5 29.982 25.159 0.125 99.760 91
Age of the household’s head
Up to 30 years old............................ 30.2 56.690 28.303 0.005 159.615 42
3 1t o4 0 ..................................... 35.6 29.994 23.609 0.005 139.663 215
4 1t o5 0 ..................................... 30.1 25.642 23.447 0.005 124.700 272
5 1t o6 5 ..................................... 13.9 18.187 27.253 0.005 259.375 188
Education level of the household’s head
No education ................................ 7 . 8 19.625 27.434 0.678 122.186 23
Basic schooling (1st cycle)...................... 17.6 17.975 19.344 0.005 99.760 254
Basic schooling (2nd cycle)..................... 33.5 27.988 22.245 0.005 93.774 148
Basic schooling (3rd cycle) ..................... 37.0 28.057 21.297 0.005 99.111 130
Secondary or upper level schooling ............. 39.7 39.611 35.559 0.005 259.375 162
Labour market situation of the household’s head
Employee.................................... 28.9 27.598 25.539 0.005 259.375 525
Self employed................................ 18.5 31.934 30.383 0.005 139.663 96
Unemployed or other situations ................ 17.1 25.562 31.779 0.349 122.186 38
Student...................................... 25.0 37.410 - 37.410 37.410 1
Retired ...................................... 15.4 11.095 13.790 0.005 64.754 47
Housewife................................... 10.9 13.904 15.396 1.856 47.675 10
Income quartiles
First quartile ................................. 10.6 12.525 15.985 0.005 60.355 64
Second quartile............................... 17.2 20.850 21.905 0.005 93.774 132
Third quartile ................................ 28.9 26.931 23.144 0.005 122.186 221
Fourth quartile ............................... 37.5 32.394 30.057 0.005 259.375 300
Financial wealth quartiles
First quartile ................................. 22.9 22.393 21.226 0.005 122.186 165
Second quartile............................... 27.3 26.250 23.657 0.005 124.700 188
Third quartile ................................ 26.8 26.901 29.304 0.005 259.375 210
Fourth quartile ............................... 19.3 32.107 28.969 0.005 159.615 154
Non-financial wealth quartiles
First quartile ................................. 3 . 6 32.346 37.643 0.170 159.615 29
Second quartile............................... 22.7 18.378 18.072 0.005 87.290 160
Third quartile ................................ 37.1 26.755 23.671 0.005 122.186 271
Fourth quartile ............................... 32.9 31.496 30.183 0.005 259.375 257
Number of persons in the household
1 person ..................................... 15.0 43.112 37.993 1.047 159.615 32
2 persons .................................... 18.2 23.957 24.503 0.005 99.760 120
3 persons .................................... 25.5 29.038 27.666 0.005 259.375 207
4 persons .................................... 29.5 25.313 23.881 0.005 124.700 254
5 or more persons............................. 22.9 24.316 24.953 0.005 122.186 104
Marital status of the household’s head
Married ..................................... 25.7 26.254 25.510 0.005 259.375 637
Single ....................................... 13.4 51.151 35.600 4.988 159.615 20
Divorced .................................... 11.9 21.187 21.578 0.170 74.820 23
Widow ...................................... 23.8 26.749 30.289 0.125 139.663 37
Note:
(a) The average, standard deviation, minimum, maximum and number of observations relate only the households with positive debt.included in order to capture potential
nonlinearities in the effect of income and
age).
 Female – dummy variable that takes the
value one if the households’ head is a
woman and zero otherwise.
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Table 6
DEBT TO INCOME RATIO AND EFFORT RATIO (2000 SAMPLE)(a)
Debt to income ratio Effort ratio
Total debt Housing
debt









Gender of the household’s head
Male........................................... 1.080 1.841 1.280 1.351 0.134 0.157 0.119 0.094
Female......................................... 1.142 1.490 1.849 1.639 0.129 0.157 0.139 0.143
Age of the household’s head
Up to 30 years old............................... 3.169 4.891 3.310 1.646 0.174 0.142 0.184 0.134
3 1t o4 0........................................ 1.321 1.508 1.612 1.502 0.154 0.147 0.138 0.109
4 1t o5 0........................................ 1.013 1.391 1.182 1.149 0.136 0.163 0.117 0.091
5 1t o6 5........................................ 0.614 0.981 0.865 1.105 0.107 0.157 0.093 0.087
Education level of the household’s head
No education ................................... 0.851 1.394 1.326 1.848 0.117 0.120 0.105 0.088
Basic schooling (1st cycle) ........................ 0.875 1.237 1.063 1.099 0.137 0.169 0.112 0.098
Basic schooling (2nd cycle) ....................... 1.679 2.956 1.817 1.645 0.159 0.188 0.142 0.089
Basic schooling (3rd cycle)........................ 1.033 1.351 1.394 1.393 0.125 0.120 0.126 0.105
Secondary or upper level schooling................ 1.053 1.567 1.353 1.421 0.115 0.133 0.113 0.111
Labour market situation of the household’s head
Employee ...................................... 1.100 1.877 1.342 1.314 0.130 0.132 0.122 0.098
Self employed .................................. 1.325 1.826 1.683 1.758 0.177 0.258 0.135 0.133
Unemployed or other situations................... 1.131 1.654 1.491 1.887 0.123 0.082 0.125 0.070
Student ........................................ 1.867 - 1.855 - 0.161 - 0.148 -
Retired......................................... 0.482 0.774 0.655 0.801 0.083 0.090 0.081 0.076
Housewife 0.904 1.093 1.418 1.232 0.116 0.104 0.101 0.084
Income quartiles
First quartile.................................... 1.268 1.785 1.701 2.110 0.207 0.299 0.149 0.137
Second quartile ................................. 1.377 2.868 1.719 1.813 0.162 0.163 0.146 0.129
Third quartile................................... 1.234 1.509 1.527 1.315 0.136 0.126 0.128 0.078
Fourth quartile.................................. 0.784 1.072 0.988 0.904 0.099 0.101 0.099 0.088
Financial wealth quartiles
First quartile.................................... 1.446 2.779 1.600 1.674 0.147 0.145 0.124 0.103
Second quartile ................................. 1.151 1.354 1.529 1.464 0.143 0.128 0.135 0.104
Third quartile................................... 0.904 1.097 1.129 1.092 0.138 0.188 0.112 0.085
Fourth quartile.................................. 0.933 1.707 1.175 1.321 0.105 0.153 0.111 0.113
Non-financial wealth quartiles
First quartile.................................... 0.788 3.105 1.978 1.955 0.116 0.157 0.143 0.170
Second quartile ................................. 1.161 1.581 1.350 1.399 0.133 0.119 0.121 0.110
Third quartile................................... 1.227 1.391 1.403 1.427 0.136 0.119 0.123 0.091
Fourth quartile 1.053 1.420 1.230 1.287 0.139 0.203 0.116 0.096
Number of persons in the household
1 person ....................................... 1.917 2.563 3.169 2.456 0.144 0.164 0.178 0.173
2 persons....................................... 1.198 2.924 1.346 1.421 0.146 0.207 0.124 0.122
3 persons....................................... 1.159 1.459 1.422 1.208 0.142 0.138 0.132 0.095
4 persons....................................... 0.987 1.284 1.190 1.286 0.128 0.129 0.114 0.092
5 or more persons ............................... 0.786 1.089 1.060 1.161 0.118 0.179 0.098 0.074
Marital status of the household’s head
Married........................................ 1.061 1.776 1.269 1.287 0.135 0.159 0.119 0.097
Single.......................................... 2.220 2.733 3.764 2.425 0.168 0.190 0.230 0.205
Divorced....................................... 0.823 1.124 1.460 1.326 0.106 0.144 0.110 0.073
Widow ........................................ 1.012 1.494 1.416 1.511 0.116 0.096 0.118 0.086
Note:
(a) The average, standard deviation, minimum, maximum and number of observations relate only to the households with positive debt. Single, widow, divorced – dummy variables
that take the value one if the households’
head is single, widow, divorced, and zero
otherwise.
 No education, basic schooling (1st cycle), ba-
sic schooling (2nd cycle), secondary or up-
per level schooling – dummy variables that
take the value one if the households’ head
has no education, the first cycle of basic
schooling, the second cycle of basic school-
ing, the secondary or upper level schooling,
and zero otherwise.
 Self-employed, housewife, retired, unem-
ployed or in other situation – dummy vari-
ables that take the value one if the house-
holds’ head is self-employed, housewife, re-
tired, unemployed or in other situation in
the labour market, and zero otherwise.
 D1994 – dummy variable that takes the
value one for the observations of the 1994
sample and zero otherwise.
 Income*D1994, Age*D1994, etc. – interaction
variables resulting from the product of the
dummy D1994 and each of the other explan-
atory variables (the estimated coefficients as-
sociated with these variables and their re-
spective t statistics were used to test the hy-
pothesis that the effect of the households at-
tributes in 1994 and 2000 were equal).
The model was estimated separately for total
and mortgage debt, pooling the data from the 1994
and 2000 samples. Note that, unlike in the linear
model, in the tobit model the expected value of
debt is not a linear function of the estimated pa-
rameters(3). These do not give directly the marginal
effects of the explanatory variables on the depend-
ent variable. Therefore, the constant cannot be in-
terpreted directly as the expected value of debt in
the reference year (2000) for the reference house-
hold (composed of two persons earning the aver-
age wage, whose head is male, 40 years old, mar-
ried, with the 3rd cycle of basic schooling and em-
ployee)(4) as it would be in the linear model.
Table 7 presents the estimation results of the
model for total debt. Column (1) shows the esti-
mated coefficients,  , and columns (2) e (3) show
the marginal effects:
  Eyxy x k |, / ' 0
  Py x k 0/
that is, respectively the effect of a change in each
explanatory variable on the average debt of an in-
debted households and on the probability of hold-
ing debt(5). Finally, in column (4) the t statistics of
the test of the null hypothesis that the parameters
and the marginal effects are equal to zero are pre-
sented. The first set of rows shows the results con-
cerning the estimated effects in 2000. In the second
set, where the explanatory variables are multiplied
by D1994, the results should be interpreted as the
difference between the effects in 1994 and 2000.
According to the estimation results, in 2000, the
probability that the reference household holds
debt is 0.43 and the expected value of outstanding
debt is 12,630 euro (the expected value of debt con-
ditioned on being positive is 29,515 euro)(6). The re-
sults also suggest that the households with higher
income are more likely to hold debt and have a
higher level of debt. In 2000 if the household’s in-
come is 1,000 euros higher than the income of the
reference household then, ceteris paribus, its debt is
4,494 euros higher and its probability of holding
debt is 13.5 percentage points higher. The effect of
age is negative and significant, that is, households
whose head is younger hold more debt and are
more likely to be indebted. For instance, if the
household’s head is 30 years old, that is 10 years
younger than the head of the reference household,
in 2000 the household’s debt is 3,030 euros higher
and the probability of holding debt is 9 percentage
points higher. The estimated parameter associated
with the variable resulting from the product be-
tween income and age is negative and significantly
different from zero. This result suggests that the
effect of income on debt is more important for the
households whose head is younger.
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(3) In the tobit model   Ey x x X X (|) / /         where 
and  are respectively the cumulative distribution and den-
sity functions of the standardised normal. See for example
Wooldridge, “Econometric Analysis of Cross Section and
Panel Data” The MIT Press, 2001
(4) In this case the explanatory variables are zero.
(5) The marginal effects were computed using the levels of the ex-
planatory variables of the reference household.
(6) The probability that the reference household is indebted in
2000 is given by:
   7 292 40 138 0 43 ./ . .
the respective debt level being the following:
        7 292 7 292 40 138 40 138 7 292 40 138 12 630 . . /. . . /. . The results also show that singles hold more
debt and are more likely to hold debt than house-
holds whose head is married (their debt is on aver-
age 3,800 euros higher and their probability of
holding debt is 12 percentage points higher). The
less educated household’s heads (which have not
completed any schooling level or completed only
the first cycle of basic schooling) hold less debt (re-
spectively less 6,149 and 4,428 euros than the refer-
ence household) and are less likely to hold debt
(their probability of being indebted is 20 and 14
percentage points smaller).
As it was mentioned above, one of the objec-
tives of the analysis was to investigate if the effect
on debt of some of the households’ attributes was
similar in 1994 and 2000. According to the estima-
tion results, the effect of the households’ income
on debt and on the probability of indebtedness
was, ceteris paribus, significantly stronger in 2000
than in 1994. For example, in 1994 an increase of
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Table 7
ESTIMATION RESULTS OF THE TOBIT MODEL FOR TOTAL DEBT
(1) (2) (3) (4)






Constant ...................................................... -7.292 -2.375 -0.071 -2.73
Income ....................................................... 13.801 4.494 0.135 10.58
A g e .......................................................... -0.932 -0.303 -0.009 -8.93
Income*Age ................................................... -0.459 -0.149 -0.004 -4.83
Female........................................................ 0.901 0.295 0.009 0.27
Single......................................................... -12.970 -3.836 -0.121 -2.68
Widow ....................................................... -1.401 -0.452 -0.014 -0.30
Divorced...................................................... 2.674 0.889 0.026 0.60
No education .................................................. -22.226 -6.149 -0.197 -5.20
Basic schooling (1st cycle) ....................................... -15.222 -4.428 -0.140 -5.50
Basic schooling (2nd cycle) ...................................... -5.244 -1.642 -0.051 -1.69
Secondary or upper level schooling............................... -1.078 -0.348 -0.011 -0.34
Self-employed ................................................. -0.555 -0.180 -0.005 -0.24
Housewife .................................................... -2.426 -0.776 -0.024 -0.40
Retired........................................................ -0.694 -0.225 -0.007 -0.21
Unemployed or other situations in the labour market ............... 0.448 0.146 0.004 0.13
Family size .................................................... -0.748 -0.244 -0.007 -1.09
D1994 ........................................................ -3.893 -1.231 -0.038 -1.03
Income*D1994 ................................................. -8.014 -2.610 -0.078 -4.95
Age*D1994 .................................................... 0.182 0.059 0.002 1.38
Income*Age*D1994............................................. 0.277 0.090 0.003 2.23
Female*D1994 ................................................. -0.911 -0.295 -0.009 -0.20
Single*D1994 .................................................. -4.283 -1.351 -0.041 -0.68
Widow*D1994 ................................................. 1.989 0.658 0.020 0.31
Divorced*D1994 ............................................... -3.296 -1.047 -0.032 -0.54
No education*D1994............................................ -5.174 -1.621 -0.050 -0.96
Basic schooling (1st cycle)*D1994................................. -3.667 -1.162 -0.036 -1.09
Basic schooling (2nd cycle)*D1994 ................................ -6.628 -2.054 -0.064 -1.65
Secondary or upper level schooling*D1994 ........................ 3.412 1.140 0.034 0.87
Self-employed*D1994........................................... -2.238 -0.717 -0.022 -0.77
Housewife*D1994 .............................................. -4.474 -1.409 -0.043 -0.56
Retired*D1994 ................................................. -7.741 -2.379 -0.074 -1.14
Unemployed or other situation in the labour market*D1994.......... -5.054 -1.585 -0.049 -1.15
Family size*D1994.............................................. 0.930 0.303 0.009 1.08
 ............................................................. 40.138
Number of uncensored observations.............................. 26 9 0
Number of censored observations ................................ 67 9 11,000 euros in income vis-à-vis the income of the
reference household would be associated with an
increase of 1,884 euros in expected debt, which is
less than half the increase in 2000. The increase in
the probability of holding debt would be 5.7 per-
centage points in 1994. The effect of age was, in
turn, stronger in 2000. For example, if the house-
hold head was 30 years old in 1994, the house-
holds’ outstanding debt would be 2,440 euros
higher than the debt of the reference household.
This compares with 3,030 euros more in 2000
(however the difference is not significant at the
usual significance levels). The results also suggest
that the effect of education was less strong in 2000
than in 1994 (the difference between the effects of
“2nd cycle of basic schooling” in 1994 and 2000 is
significant at 10 per cent). This result implies that,
controlling all the other attributes considered, the
households that are less educated than the refer-
ence household held more debt in 2000 than in
1994.
Table 8 shows the estimation results for the
model of mortgage debt. In general, these results
confirm and even strengthen the results of the
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Table 8
ESTIMATION RESULTS OF THE TOBIT MODEL FOR MORTGAGE DEBT
(1) (2) (3) (4)





Constant.................................................... -12.484 -3.710 -0.126 -4.53
Income ..................................................... 13.167 3.912 0.132 10.07
A g e........................................................ -0.945 -0.281 -0.010 -8.55
Income*Age................................................. -0.603 -0.179 -0.006 -5.95
Female ..................................................... 1.152 0.346 0.012 0.32
Single ...................................................... -17.669 -4.568 -0.159 -3.38
Widow ..................................................... -4.940 -1.411 -0.048 -0.96
Divorced.................................................... -2.699 -0.785 -0.027 -0.57
No education................................................ -26.698 -6.450 -0.222 -5.60
Basic schooling (1st cycle) ..................................... -16.240 -4.245 -0.148 -5.71
Basic schooling (2nd cycle) .................................... -5.674 -1.611 -0.055 -1.81
Secondary and upper level schooling ........................... -3.198 -0.926 -0.032 -0.98
Self-employed ............................................... -6.333 -1.789 -0.062 -2.56
Housewife .................................................. -8.055 -2.244 -0.078 -1.14
Retired ..................................................... -2.123 -0.620 -0.021 -0.58
Unemployed or other situations in the labour market............. 1.090 0.327 0.011 0.29
Family size.................................................. -0.983 -0.292 -0.010 -1.32
D1994 ...................................................... 1.761 0.531 0.018 0.46
Income*D1994............................................... -7.675 -2.281 -0.077 -4.79
Age*D1994.................................................. 0.277 0.082 0.003 2.02
Income*Age*D1994 .......................................... 0.322 0.096 0.003 2.49
Female*D1994 ............................................... 0.485 0.145 0.005 0.10
Single*D1994 ................................................ -1.044 -0.308 -0.010 -0.16
Widow*D1994............................................... 2.103 0.636 0.021 0.31
Divorced*D1994 ............................................. -0.162 -0.048 -0.002 -0.03
No education*D1994 ......................................... -8.384 -2.330 -0.081 -1.39
Basic schooling (1st cycle)*D1994............................... -4.785 -1.368 -0.047 -1.39
Basic schooling (2nd cycle)*D1994.............................. -8.110 -2.259 -0.078 -2.01
Secondary and upper level schooling*D1994..................... 3.927 1.205 0.040 1.00
Self-employed*D1994......................................... -1.700 -0.498 -0.017 -0.55
Housewife*D1994............................................ 1.005 0.301 0.010 0.11
Retired*D1994 ............................................... -13.609 -3.630 -0.126 -1.74
Unemployed or other situations in the labour market*D1994....... -4.077 -1.172 -0.040 -0.90
Family size*D1994 ........................................... 0.469 0.139 0.005 0.51
........................................................... 37.517
Number of uncensored observations ........................... 18 7 7
Number of censored observations.............................. 76 0 4model for total debt. For example, an increase of
1,000 euros in income is associated with increases
of 3,912 euros and 1,631 in expected debt in 2000
and 1994, respectively. Furthermore, the difference
between the effects of age in 1994 and 2000 is sig-
nificant. In 2000 a household whose head is 30
years old held, on average, more 2,807 euros of
mortgage debt then the reference household. In
1994, that family would only held more 1,982 eu-
ros than the family whose head was 40 years old,
controlling for all the other households’ attributes.
According to the results for mortgage debt, the ef-
fect of income is stronger for younger households.
The results also suggest that lower levels of educa-
tion were associated with less mortgage debt both
in 1994 and 2000. Furthermore, the estimated ef-
fect of education was stronger in 1994. For in-
stance, if the family head only had completed the
2nd cycle of basic schooling, the expected value of
mortgage debt for that family was 1,611 euros less
than that of the reference family in 2000 and 3,870
euros less in 1994.
5. CONCLUSIONS
This study analyses the effect of a set of demo-
graphic and socioeconomic characteristics of
households on the probability of holding debt and
on the outstanding amount of debt. Two models,
for total and mortgage debt, have been estimated,
using anonymous microdata from the IPEF, a sur-
vey on households’ wealth and indebtedness, car-
ried out by the INE in 1994 and 2000,
According to the estimation results, controlling
for all the other characteristics considered, the
households with larger income, and with younger
or more educated head are more likely to hold
debt and hold a higher outstanding amount of
debt. There is also evidence that some of these ef-
fects changed between 1994 and 2000. In particu-
lar, the effect of income was significantly stronger
in 2000. The effect of education was, in turn, less
strong than in 1994. Therefore, controlling for all
the other households’ attributes, the same rise in
income was associated with a stronger increase in
debt in 2000 than in 1994. The same upgrade in ed-
ucation led to a larger increase in debt in 1994 than
in 2000.
The results obtained with the model for total
debt were confirmed and in some way reinforced
by the results obtained with the model for mort-
gage debt. In particular it is clearer that the in-
crease in the probability of holding debt and the
level of debt associated with lower age was stron-
ger in 2000. This result is in line with the conjec-
ture that the strong increase in mortgage debt dur-
ing the second half of the 1990s especially con-
cerned younger households.
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